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Volcanoes
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Tracking Volcanic Ash with Satellites

https://www.nasa.gov/feature/goddard/2016/satellite-data-could-help-reduce-flights-sidelined-by-volcanic-ash
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Iceland’s Eyjafjallajökull Volcano – May 11, 2010
Worldview Link: https://go.nasa.gov/2Fh0bAz

https://earthobservatory.nasa.gov/NaturalHazards/view.php?id=43931
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Paluweh Volcano in Indonesia 
Worldview Link: https://go.nasa.gov/2FUdt7d

Google Search Results with keywords Volcano, NASA
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Global Sulfur Dioxide Monitoring 

https://so2.gsfc.nasa.gov/
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Web Tour
https://so2.gsfc.nasa.gov/
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Multi-Satellite Volcanic SO2 Long-Term Global Database
https://disc.gsfc.nasa.gov/datasets/MSVOLSO2L4_V2/summary



NASA’s Applied Remote Sensing Training Program 9

Volcanic Cloud Monitoring - NOAA
http://volcano.ssec.wisc.edu/imagery/view/



Geostationary Observations
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Polar vs. Geostationary Observations

Gupta et al., 2007

Terra MODIS (10:30) Aqua MODIS (13:30)
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Eruption of Sinabung in Indonesia – Feb 19, 2018 Example
MODIS – Terra MODIS-Aqua Himawari-8

http://rammb.cira.colostate.edu/ramsdis/online/loop_of_the_day/himawari.asp and NASA Worldview
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Bush Fires in Australia – Nov 15, 2016 Example

http://rammb.cira.colostate.edu/ramsdis/online/loop_of_the_day/himawari.asp and NASA Worldview

MODIS – Terra MODIS – Aqua Himawari-8
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Breaking the Temporal Barrier 

The beginning of a new era in satellite remote sensing of air quality 

Source: NOAA NESDIS
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Advanced Himawari Image (AHI)
http://www.data.jma.go.jp/
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Advanced Himawari Image (AHI) – Spectral Bands
http://www.data.jma.go.jp/
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Himawari – Slider – Web Tool
http://rammb-slider.cira.colostate.edu/
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JAXA Himawari Monitor: P-Tree System
http://www.eorc.jaxa.jp/ptree/



MERRA-2 Reanalysis
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Why data assimilation?

• Models are useful, but have difficulty specifying emissions, microphysical processes, 
and transport, leading to large uncertainties

• While there are a large number of aerosol sensors, there are still blind spots:
– Measurements are usually vertically integrated
– Diurnal cycle is not represented by polar orbiters

• Data assimilation can act as an integrator of model and observational information 
and a conveyor of past observations
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What is reanalysis, and why do we do it? 

What
• Relies on models to interpret, relate, and combine different observations from 

multiple sources
• A consistent reprocessing of Earth system observations using a modern, 

unchanging data assimilation system
• A successful reanalysis requires a good forecast model combined with bias-

corrected and quality controlled observations
Why
• Produces multi-decadal, gridded datasets that estimate a large variety of Earth 

system variables, including ones that are not directly observed
• Has become fundamental to research and education in the Earth sciences



NASA’s Applied Remote Sensing Training Program 22

MERRA 2 Reanalysis Example – Sep 2015

MODIS – Terra

MERRA2 – Black Carbon
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MERRA Reanalysis 

• Long-term, model-based analyses of multiple 
datasets using a fixed assimilation system 
– GEOS (Goddard Earth Observing System 

Model)
• The Modern-Era Retrospective 

analysis for Research and Applications (MERRA) 
provides data beginning in 1980 and runs a few 
weeks behind real-time

• MERRA-2 includes meteorology, stratospheric 
ozone, and  aerosols at a spatial resolution of a 
0.5° × 0.66° grid

https://gmao.gsfc.nasa.gov/reanalysis/MERRA-2/

Source: https://gmao.gsfc.nasa.gov/reanalysis/
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MERRA -2 Webpage Tour
https://gmao.gsfc.nasa.gov/reanalysis/MERRA-2/
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MERRA-2 Status

• MERRA-2 has officially been released. Data access through the GES DISC:
– http://disc.sci.gsfc.nasa.gov/daac-bin/FTPSubset2.pl
– http://disc.sci.gsfc.nasa.gov/uui/#/search/%22MERRA-2%22

• The MERRA-2 file specification document is available at:
– http://gmao.gsfc.nasa.gov/pubs/ under the tab Office Notes

• NASA tech memos documenting the MERRA-2 meteorological and aerosol 
validation exercise will soon be available at:
– http://gmao.gsfc.nasa.gov/pubs/ under the tab Technical Memoranda


